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(54) Data access history indicating method and apparatus 



(57) An access-history indicating method sequen- 
tially records a history of access by a user to a resource 
object such as a file or a WWW page. In the method, an 
access history icon that visually represents access-his- 
tory information is generated and is displayed in the 
vicinity of the corresponding icon on a desktop screen 
or in the vicinity of an anchor of a WWW page. The 
access history icon has an image in which events of 
accessing the corresponding resource object are dis- 

FIG. 1 



played on a time base. The image may be displayed by 
separating the type of access into modification and ref- 
erence. The user can obtain a visual and intuitive under- 
standing about a history of access to each file and a 
history of updating each file. The obtained information 
can be used as an important key for selecting among 
files and WWW pages. 



CM 
< 

CO 



12A- 



15 



PORTABLE 




APPLICATION i. .i 
EXECt/mQ 
UNT |W1 



// 




MEMORY 

SYSTEM 




RLE 
SYSTEM 



Ifi 




Q_ 
LU 



Prfrted by Xerox (UK) Business Services 
2.16.7 (HRSJ/3.6 



1 



EP1 077 413 A2 



2 



Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention s 

[0001] The present invention relates to technology 
for managing various types of resource objects treated 
in computer systems, and in particular, to a technology 
for managing the state of access to each resource w 
object by a user. Specifically, the present invention 
relates to an access-state managing technology for 
enabling the user to visually recognize the state of 
user's access to each resource object on the desktop 
screen of the computer, and more specifically to an is 
access-state management technology for enabling the 
user to visually recognize the states of referring to and 
updating of each resource object by the user. In this 
Specification, the word "access* includes the meanings 
of the words "reference" and "modification". 20 

2. Description of the Related Art 

[0002] With recent rapid progress in the field of 
information technology, various general-purpose com- 25 
puter systems such as workstations and personal com- 
puters have been developed and produced, and have 
come into wide use in company offices, ordinary homes, 
and research organizations like universities. 
[0003] In this type of computer system, in addition 30 
to text-format document files, various resource objects 
such as sounds and images are digitized and converted 
into predetermined file formats, whereby the resource 
objects can be uniformly treated. 

[0004] In most cases, recent general-purpose com- 35 
puter systems have a bitmap display function (i.e., the 
function of rendering a display image in units of pixels) 
as a result of an increase in processor performance and 
an enhanced video subsystem. Also, it is commonly 
known to build into an operating system (OS) a graphi- 40 
cal user interface (GUI) of a graphic-based type instead 
of a character-based DOS screen, that is, a character 
user interface (CUI), which supports a bitmap display 
format 

[0005] Under the GUI environment, desktop images 45 
simulating the computer system and a plurality of icons 
are displayed on a display screen. 
[0006] The word "desktop" means a screen on 
which the user performs operations, and means a back- 
ground on which display objects such as icons and win- so 
dows are positioned. 

[0007] Each "icon" is a small image indicating a 
resource object usable in the computer system, and is 
displayed on the desktop or in a window on the desktop. 
The icons are symbols embodying resource objects on 55 
the desktop, such as applications, disk drives, folders 
(directories), and files. 

[0008] Each "window" is a frame displayed on the 



desktop in order to display resource objects. Windows 
are standardized in the computer industry, and basically 
consist of a window title bar and window borders. The 
title bar is a section for displaying the title of a corre- 
sponding window. The title enables identification of 
information displayed in the present window, that is, a 
resource object entity. 

[0009] On the desktop provided by the above- 
described GUI, all the resource objects treated in the 
computer system are represented as icons. Processes 
on each resource object are embodied by intuitive oper- 
ations using a mouse, such as clicking, dragging, and 
dropping. 

[001 0] By way of example, on a desktop screen pro- 
vided by an OS such as Windows 95/98, or in the 
"Explorer" window opened on this desktop, icons sym- 
bolizing processible files and folders, and applications 
are displayed. 

[0011] With recent improvements in information 
communications technology, "network computing" has 
rapidly come into wide use. In network computing, by 
using a network to link together a plurality of computer 
systems, resource objects possessed by each compu- 
ter system, such as files, can be efficiently and flexibly 
managed. In other words, on the network, operations 
such as sharing and transferring a file among the sys- 
tems are easily realized. 

[0012] The "network" means a communications 
network for transferring data between computers, and 
there are various types from a local area network (LAN) 
to the Internet, which is a large worldwide network 
formed by linking servers together. In particular, the use 
of the Internet is rapidly increasing, and there is remark- 
able progress in the development of Internet-related 
technology. 

[0013] On the Internet, various resource-providing 
services or the World Wide Web (WWW) are open to 
the public. The WWW is a wide-area information retriev- 
ing service that provides a resource space having a 
hyperlink structure formed by links among resource 
objects described in the Hypertext Markup Language 
(HTML) format. The WWW consists of WWW servers 
that provide resource objects and WWW clients that 
request provision of the resource objects. Between 
each server and its client, resource accessing is per- 
formed in accordance with the HyperText Transfer Pro- 
tocol (HTTP), as is widely known. 
[0014] Each WWW server actually includes a gen- 
eral-purpose computer system that executes server 
applications. Each WWW client actually includes a gen- 
eral-purpose computer system in which a "user agent" 
(called a "WWW browser") performing resource access- 
ing instead of the user is activated. 
[0015] Each resource object in the WWW resource 
space is specified by a unique object identifier 
described in a form called a "uniform resource locator 
(URL)". At the WWW client, by using keys to input the 
character string of a URL designating the desired 
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resource into the location box of the WWW browser 
screen, accessing of the resource object is requested. 
Also, by using a user interface operation such as using 
a mouse to click an anchor in which the URL of a link 
destination in a WWW page is embedded, accessing of 5 
the resource object can be requested. In other words, 
the WWW browser is provided with an advanced GUI, 
and the user can freely browse a plurality of WWW 
pages, just by only an intuitive operation such as click- 
ing the anchor, as is widely known. w 
[001 6] The anchor on the WWW page screen is, for 
example, a character string or icon displayed in the form 
of a hot spot. 

[0017] In the world of computers and the Internet, 
data on a frequency that each resource object is used, is 
such as an access history, is an important key for man- 
aging the resource space. The access history is varying 
time-series data. 

[0018] For example, data or files having a low fre- 
quency of use imply that they have low value and low 20 
importance, and there may be a case where they are 
useless and only consume storage space on a hard 
disk. When a file having a large storage size, such as 
graphical data and a large application, has a low fre- 
quency of use, an excessive load is imposed on the 25 
hard disk. In addition, among files shared via a network, 
flies which have been used a small number of times 
imply that the flies are unnecessary since persons who 
share the files have small interest in the files. Files hav- 
ing a low frequency of use are not worth accessing, and 30 
they can be compressed, archived, or abandoned. 
[0019] Conversely, data and files having a high fre- 
quency of use imply that they have a high value and 
high importance. Among the files shared via the net- 
work, files which have been accessed a large number of 35 
times imply that contents stored in the files are mean- 
ingful, and this implication can be used as a key for 
other users to retrieve information. If the data and files 
having a high frequency of use are archived or aban- 
doned, an excessive recovery effort is required. 40 
[0020] By way of example, when a resource object 
is a "document" or a "book" in the real world, its use nat- 
urally leaves marks of having been used, and the marks 
indicate the frequency of use. A useful book that is often 
referred to is "dirty", and pages that are often opened 45 
have marks by being folded. These marks are important 
keys for selecting among documents and books. 
[0021] Even when a resource object is a virtual 
"document" file existing in the world of computers, an 
access history is an important key for selecting among so 
documents. 

[0022] On this type of virtual document file, marks 
of use are usually not left. For example, on the desktop 
screen provided by an OS such as Windows 95/98, new 
files, old files, frequently updated files, and files that are 55 
only referred to without being updated are displayed as 
uniform icons. The images of the icons differ from one 
another. This enables each file to be identified (i.e., 



each icon itself a substitute of each file), and the state of 
access to each file. In short, on the desktop screen, the 
state of access to each file cannot be recognized at a 
glance. 

[0023] On the WWW browser screen, resource 
objects provided in the WWW resource space, in other 
words, a WWW page, is displayed, and information of a 
link to another WWW page appears in the form of an 
anchor, as described above. This anchor is displayed in 
the form of a hot spot so as to be distinguished from 
other display objects including no link information. In 
addition, by displaying an anchor that has been once 
traced in a color different from the colors of other 
anchors, visual recognizability of the access history is 
enhanced. 

[0024] By considering the above-described color 
differentiation of the anchors, the WWW user can visu- 
ally recognize, to some extent, new WWW pages and 
frequently accessed WWW pages. Nevertheless, other 
WWW users who exist in the WWW resource space 
cannot use the anchor color differentiation since the 
anchor color differentiation is dependent on data 
recorded on a local file of the WWW user. Also, in the 
present circumstances, more detailed information, such 
as the recent frequency that a specific WWW page has 
been accessed and updated, is almost never provided. 
[0025] Some WWW pages have an access counter, 
as is generally known. The access counter is incre- 
mented by one whenever the WWW page is accessed. 
Seeing the value of the access counter enables, to 
some extent, a grasp of the state of access to the WWW 
page. However, a management method using the 
access counter has the following problems. 

(1) The counter value is a cumulative number of 
times accessing is performed, which is reckoned 
from a specific date, and access patterns (access 
frequencies by day, time, etc.) cannot be indicated. 

(2) Each WWW page has a count start date. Simply 
seeing the counter value cannot allow a user to 
grasp an actual number of times accessing is per- 
formed. In other words, the user cannot have an 
intuitive understanding at a glance since the user 
must take the date for reckoning into consideration. 

(3) The access counter is included in the WWW 
page. Before accessing the WWW page, that is, 
tracing a link, the user cannot recognize the counter 
value. Accordingly, WWW navigation cannot be 
provided in which, from among a plurality of links, 
the one which has been recently updated often is 
first traced. 

[0026] In the Internet industry, when a new anchor 
is added to the WWW page, it is the custom to provide 
the anchor with an icon indicating "new" (hereinafter 
referred to as a "new icon") or the like. In this case, a 
time reference to show when the anchor was "new" is 
unclear (the reference differs depending on determina- 
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tion by each WWW creator), and there is a slight lack of 
reliability. Also, when It is necessary to know not the 
updating of the WWW page but an access frequency, 
the "new" icon is useless. 

5 

SUMMARY OF THE INVENTION 

[0027] Accordingly, in view of the foregoing prob- 
lems, it is an object of the present invention to provide 
an access-state management technology in which the 10 
state of access to each resource object by a user is eas- 
ily and intuitively visually recognized on the desktop 
screen of a computer. 

[0028] In addition, it is another object of the present 
invention to provide an access-state management tech- is 
nology in which the state of referring to each resource 
object by a user and the state of updating each resource 
object, which are set to be separate, are easily and intu- 
itively visually recognized on the desktop screen of a 
computer. 20 
[0029] To these ends, according to a first aspect of 
the present invention, the foregoing objects are 
achieved through provision of an access-history indicat- 
ing method for indicating a history of access to a 
resource object on a computer screen. The access-his- 25 
tory indicating method includes the steps of (a) sequen- 
tially recording the history of access to the resource 
object, (b) generating an access history icon time- 
sequentially representing the history of access to the 
resource object, and (c) displaying, on the computer 30 
screen, the generated history information so as to be 
correlated with the icon of the resource object. 
[0030] Preferably, the access history icon consists 
of a time base and a mark representing each record of 
access which is disposed at the corresponding position 35 
on the time base. 

[0031] Hie access history icon may be formed by 
determining whether each record of access to the 
resource object represents a reference to the resource 
object or modification of the resource object, and dis- 40 
posing a reference history mark and/or a modification 
history mark at each corresponding position on a time 
base. 

[0032] The access-history indicating method may 
further include the step of executing, when one modifi- 45 
cation history mark in the access history icon is 
selected by a user, provision of a resource object entity 
corresponding to the selected modification history 
mark. 

[0033] At least one of the steps (b) and (c) may be so 
activated when a representation of a user's interest 
enters an area for displaying the icon of one resource 
object displayed on the computer screen. 
[0034] The user's interest may be measured in 
accordance with the position of a displayed cursor mov- 55 
able on the computer screen by operating a mouse. 
[0035] At least one of the steps (b) and (c) may be 
activated when the icon of the resource object is dis- 



played on the computer screen. 
[0036] The resource object may be a file in a prede- 
termined format processible in a computer. ' 
[0037] According to a second aspect of the present 
invention, the foregoing object is achieved through pro- 
vision of an access-history indicating apparatus for indi- 
cating a history of access to a resource object on a 
computer screen. The access-history indicating appara- 
tus includes (a) a means for sequentially recording the 
history of access to the resource object, (b) a means for 
generating an access history icon time-sequential ty rep- 
resenting the history of access to the resource object, 
and (c) a means for displaying, on the computer screen, 
the generated history information so as to be correlated 
with the icon of the resource object 
[0038] Preferably, the access history icon consists 
of a time base and a mark representing each record of 
access which is disposed at the corresponding position 
on the time base. 

[0039] The access history icon may be formed by 
determining whether each record of access to the 
resource object represents a reference to the resource 
object or modification of the resource object, and dis- 
posing a reference history mark and/or a modification 
history mark at each corresponding position on a time 
base. 

[0040] The access-history indicating apparatus 
may further include a means for executing, when one 
modification history mark in the access history icon is 
selected by a user, provision of a resource object entity 
corresponding to the selected modification history 
mark. 

[0041 ] At least one of the means (b) and (c) may be 
activated when a representation of a user's interest 
enters an area for displaying the icon of one resource 
object displayed on the computer screen. 
[0042] The user's interest may be measured in 
accordance with the position of a displayed cursor mov- 
able on the computer screen by operating a mouse. 
[0043] At least one of the means (b) and (c) may be 
activated when the icon of the resource object is dis- 
played on the computer screen. 
[0044] The resource object may be a file in a prede- 
termined format processible in a computer. 
[0045] According to a third aspect of the present 
invention, the foregoing objects are achieved through 
provision of a resource providing method for providing a 
resource object including reference information for 
referring to another resource object The resource pro- 
viding method includes the steps of (a) sequentially 
recording a history of access to the resource object, (b) 
generating a command for displaying an access history 
icon time-sequentially representing the history of 
access to the resource object, and (c) adding the com- 
mand generated in the step (b) to the reference informa- 
tion. 

[0046] Preferably, the access history icon consists 
of a time base and a mark representing each record of 
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access which is disposed at the corresponding position 
on the time base. 

[0047] The access history icon may be formed by 
determining whether each record of access to the 
resource object represents a reference to the resource 
object or modification of the resource object, and dis- 
posing a reference history mark and/or a modification 
history mark at each corresponding position on a time 
base. 

[0048] The command generated in the step (b) may 
prescribe that, when a user's interest enters a piece of 
reference information on a computer screen displaying 
resource objects, an access history icon corresponding 
to a resource object to be referred to by the piece of ref- 
erence information is displayed. 
[0049] The command generated In the step (b) may 
prescribe that, when the reference information is dis- 
played on a computer screen, an access history icon 
corresponding to a resource object to be referred to by 
the piece of reference information is displayed. 
[0050] At least one of the steps (b) and (C) may be 
activated when provision of the resource object is 
requested. 

[0051] Each of the resource objects may be a doc- 
ument file described in a markup description language, 
and the command generated in the step (b) may be a 
script described in a script language. 
[0052] According to a fourth aspect of the present 
invention, the foregoing objects are achieved through 
provision of a resource providing apparatus for provid- 
ing a resource object including information for referring 
to another resource object The resource providing 
apparatus includes a recording means for sequentially 
recording a history of access to the resource object, a 
generating means for generating a command for dis- 
playing an access history icon time-sequentially repre- 
senting the history of access to the resource object, and 
an adding means for adding the command generated by 
the generating means to the reference information. 
[0053] Preferably, the access history icon consists 
of a time base and a mark representing each record of 
access which is disposed at the corresponding position 
on the time base. 

[0054] The access history icon may be formed by 
determining whether each record of access to the 
resource object represents a reference to the resource 
object or modification of the resource object, and dis- 
posing a reference history mark and/or a modification 
history mark at each corresponding position on a time 
base. 

[0055] The command generated by the generating 
means may prescribe that, when a user's interest enters 
a piece of reference information on a computer screen 
displaying resource objects, an access history Icon cor- 
responding to a resource object to be referred to by the 
piece of reference information is displayed. 
[0056] The command generated by the generating 
means may prescribe that, when the reference informa- 



tion is displayed on a computer screen, an access his- 
tory icon corresponding to a resource object to be 
referred to by the piece of reference information is dis- 
played. 

5 [0057] At least one of the generating means and the 
adding means may be activated when provision of the 
resource object is requested. 

[0058] Each of the resource objects may be a doc- 
ument file described in a markup description language, 

w and the command generated by the generating means 
may be a script described in a script language. 
[0059] According to a fifth aspect of the present 
invention, the foregoing objects are achieved through 
provision of a program providing medium for providing, 

is in a material and computer-readable form, a computer 
program for controlling a computer to execute a process 
for indicating a history of access to a resource object on 
a computer screen. The computer program includes the 
steps of (a) sequentially recording the history of access 

20 to the resource object, (b) generating a-command for 
displaying an access history icon time-sequentially rep- 
resenting the history of access to the resource object, 
and (c) displaying the generated access history icon on 
the computer screen so as to be correlated with the icon 

25 of the resource object 

[0060] According to a sixth aspect of the present 
invention, the foregoing objects are achieved through 
provision of a program providing medium for providing, 
in a material and computer-readable form, a computer 

30 program for controlling a computer to execute a 
resource providing process for providing a resource 
object including reference information for referring to 
another resource object. The computer program 
includes the steps of (a) sequentially recording the his- 

35 tory of access to the resource object, (b) generating a 
command tor displaying an access history icon time- 
sequential ry representing the history of access to the 
resource object, and (c) adding the command gener- 
ated in the step (b) to the reference information. 

40 [0061] According to the present invention, an 
access-state management technology can be provided 
in which the state of user's access to each resource 
object can be easily and intuitively visually recognized 
on a desktop screen of a computer. 

45 [0062] The above-described program providing 
media are, for example, media that provide, in a material 
and computer-readable form, a computer program to 
multi-purpose computer systems that can execute vari- 
ous types of program codes. The above-described pro- 

50 gram providing media are particularly not limited to 
specific forms. Removable and portable storage media 
such as compact disks, floppy disks, and magneto-opti- 
cal disks, and transmission media such as networks (by 
radio or wire, or by terrestrial waves or satellite waves), 

55 may be used as the above-described program providing 
media. 

[0063] In the above-described program providing 
media, the coordinated relationship in structure and 



5 



9 



EP1 077 413 A2 



10 



function between the computer program and the provid- 
ing medium for realizing computer-program functions is 
defined. In other words, by using each of the above- 
described program providing medium to install a prede- 
termined computer program in a computer system, 
coordinated operations are performed in the computer 
system, whereby operations and advantages similar to 
those in the other aspects of the present invention can 
be obtained. 

[0064] According to the present invention, an 
access-state management technology can be provided 
in which the state of access to each resource object by 
a user and the state of updating each resource object, 
which are set to be separate, are easily and intuitively 
visually recognized on the desktop screen of a compu- 
ter. 

[0085] According to the present invention, a user of 
a computer can obtain a visual and intuitive understand- 
ing about a change pattern of an access frequency dur- 
ing a predetermined period in the past, such as a 
history of reference to each resource object and a his- 
tory of updating, whereby the change pattern can be 
used as an important key for selecting among files and 
WWW pages. 

[0066] Further objects, features and advantages of 
the present invention will become apparent from the fol- 
lowing description of the preferred embodiments with 
reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0067] 

Fig. 1 is a block diagram showing a stand-alone 
computer system 10 which serves for realizing the 
present invention; 

Fig. 2 is a flowchart showing a process executed by 
an access management module; 
Fig. 3 is an illustration of the image of an access 
history icon for use in the present invention; 
Figs. 4A and 4B are drawings showing that, when a 
mouse cursor is positioned on a specific file icon, 
an access history icon is displayed so as to be pop- 
up; 

Fig. 5 is a drawing showing that access history 
icons are respectively displayed with the corre- 
sponding file icons on a desktop (or in an "Explorer" 
window in Windows 95/98); 
Rgs. 6A, 6B, 6C, and 6D are illustrations of a suc- 
cessive operation process in which, by using a 
mouse cursor to search a rectangular area for dis- 
playing an access history icon, and clicking the 
desired modification history mark, the file modified 
at the corresponding date is called; 
Fig. 7 is a block diagram showing a network com- 
puting system 1 00 in distributed computing environ- 
ments, which serves for realizing the present 
invention; 



Fig. 8 is an illustration of coordinated operations 
performed between a WWW client 120 and a 
WWW server 110 in order that a WWW browser 
may acquire access-history information on a WWW 

5 resource object; 

Rgs. 9A and 9B are drawings of an embodiment in 
which the present invention is applied to a bulletin 
board system on a WWW, and specifically show 
that, when a mouse cursor is positioned on a spe- 

10 cine anchor, the corresponding access history icon 
is displayed so as to be pop-up; 
Rg. 10 is a drawing of an embodiment in which the 
present invention is applied to a bulletin board sys- 
tem on a WWW, and specifically show that, in a 

is period in which a WWW page is displayed on a 
screen, an access history icon is always displayed 
for each anchor in the page; 
Rg. 1 1 is an illustration of a television broadcasting 
system 200 which serves for realizing the present 

20 invention; and 

Rg. 12 is an illustration of a received picture of a 
data-broadcasting television program according to 
the present invention. 

25 DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0068] Embodiments of the present invention are 
described below with reference to the accompanying 
30 drawings. 

[0069] A first embodiment of the present invention 
in which the present invention is applied to a stand- 
alone computer system is described with reference to 
Fig. 1. 

35 [0070] Rg. 1 uses a block diagram to show the 
structure of a stand-alone computer system 10. The 
computer system 1 0 includes an application executing 
unit 1 1 , a user interface 1 2, a memory system 1 3, a file 
system 14, a storage system 15, and a network system 
40 16. Each component unit is described below. 

[0071] The application executing unit 1 1 is a func- 
tional module that executes application programs 
installed into the computer system 1 0 under operating 
environments provided by an OS. As the application 
45 programs, software products adapted for various busi- 
ness uses can be used, such as document editing, word 
processing, spread sheets, communications, and infor- 
mation retrieving. Data treated in each application pro- 
gram are stored as files having a predetermined format. 
so [0072] The user interface 1 2 processes characters 
input from a keyboard 12A or user commands input in 
the form of coordinate designation from a mouse 12B. 
The user interface 12 is a functional module for display- 
ing a processing screen on a display 12C. As the dis- 
ss play 12C, for example, a cathode-ray tube display or a 
liquid crystal display is used. 

[0073] The user interface 1 2 in the first embodiment 
provides GUI environments, and displays a "desktop" 
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simulating the computer system 1 0 on the screen of the 
display 12C. Resource objects on the computer system 
1 0, such as the application programs executed by the 
application executing unit 1 1 and files treated by the 
application programs, are embodied as display objects 5 
such as "icons* and "windows" on the desktop screen. 
[0074] A user uses the desktop screen as a work- 
place in which the mouse 12B is used. In other words, 
by performing intuitive operations such as clicking, and 
dragging and dropping each display object with a 10 
mouse cursor, the user can input commands. 
[0075] The memory system 13 is a functional mod- 
ule for managing a memory space having several tens 
to several hundred megabytes. Specifically, the memory 
system 13 loads, into the memory space, a program is 
code to be used by the application executing unit 11, 
and temporarily stores work data obtained while the 
program is being executed. The memory space is, for 
example, a volatile storage unit composed of a plurality 
of dynamic random access memories. 20 
[0076] The memory system 1 4 is a functional mod- 
ule for managing a file space having several gigabytes 
to several tens gigabytes. In this file space, each appli- 
cation program to be executed by the application exe- 
cuting unit 11 is stored as an executable file. Resource 25 
objects such as data for use in each application pro- 
gram are also stored in the file space. Also codes or 
data whose frequency of use decreases is temporarily 
swapped out in the file space. The file space is a nonvol- 
atile storage unit such as a hard disk drive, which is con- 30 
nected to the computer system 1 0 in accordance with a 
standard disk interface such as the Integrated Drive 
Electronics (IDE). 

[0077] For preferably realizing the present inven- 
tion, it is preferable that the file system 1 4 have the tunc- 35 
tion of recording history information on a history of 
access to each resource object (i.e., each file) stored in 
the file space. The history information includes access 
times and access attributes (in other words, reference 
only or modification). In the example shown in Rg. 1, 40 
the fact that document ■rekimoto.doc" in directory 
"home" was accessed for writing at 06:20:30 on June 
19, 1999, and the fact that file "abac" in directory 
"home" was accessed for reading at 06:21:56 on June 
19, 1999, are recorded as the access history informa- 45 
tion in the file space. 

[0078] In most operating systems for general con- 
sumers, from Windows 95/98 of Microsoft Corporation 
in the U.S.A., a function of recording an access history 
is not actually standard on the file system. Accordingly, so 
for practicing the present invention, a person who 
installs an OS must incorporate the function in the OS. 
[0079] The storage system 15 is a functional mod- 
ule that accesses a portable recording medium other 
than a hard disk drive, in other words, reads or writes a ss 
file. The types of the portable medium include a CD- 
ROM, a digital versatile disk (DVD), a magneto-optical 
disk (MO), and a floppy disk (FD). A drive unit into which 



the portable medium is loaded and which drives the 
portable medium is connected to the computer system 
1 0 in accordance with a standard interface such as the 
Small Computer System Interface (SCSI). 
[0080] By using the above-described recording 
medium, the resource objects, that is, files such as pro- 
grams and data can be moved (i.e.. circulated or distrib- 
uted) among a plurality of computer systems. For 
example, a computer program for realizing the present 
invention can be installed into the computer system 10 
via the portable recording medium. 
[0081] The network system 16 is a functional mod- 
ule for connecting the computer system 1 0 to a network. 
The network may be not only a LAN as a local and lim- 
ited communications network but also a wide-area and 
open network such as the Internet. 
[0082] The computer system 1 0 is linked to another 
computer system (not shown) (hereinafter referred to as 
a "remote system") on the network in accordance with a 
predetermined communications protocol such as the 
Transmission Control Protocol/Internet Protocol 
(TCP/IP). Between the computer system 10 and the 
remote system, information can be shared and circu- 
lated via the network. For example, by downloading a 
computer program for realizing the present invention 
from he remote computer, the computer program can be 
installed into the computer system 10. 
[0083] The computer system 1 0 of this type is spe- 
cifically a PC/AT-compatible of IBM in the U.S.A. or a 
successive machine in accordance with OADG (PC 
Open Architecture Developer's Group) specifications. In 
the machine, for example, Windows 95/98/NT of Micro- 
soft Corporation is employed as an OS. 
[0084] Next, management of the state of access to 
each file, realized in the computer system 10, is 
described below. 

[0085] As described above, on the desktop screen, 
the resource objects such as files are displayed as 
"icons". The first embodiment has a function in which an 
"access management module" is activated in associa- 
tion with the displayed icons to generate, based on file- 
access-history information, icon images the visually 
represent the access histories and each access-history 
icon is positioned in the vicinity of the icon of the corre- 
sponding file. 

[0086] Each access-history icon may be displayed 
so as to be pop-up when the mouse cursor is positioned 
on the related file icon, or may be always displayed 
while the related file icon is being displayed on the desk- 
top. 

[0087] The Access management module may be 
incorporated in another functional module such as the 
application executing unit 11 or the file system 14, or 
may exist as a separate functional module. 
[0088] Rg. 2 illustrates a process executed by the 
access management module. The process is described 
below with reference to the flowchart shown in Rg. 2. 
[0089] The access management module is acti- 
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vated in response to the generation of each of predeter- 
mined events on each file icon. The predetermined 
events include the emergence of a new file icon on the 
desktop and a disposition of the mouse cursor on a 
specified file icon. 

[0090] The access management module initially 
searches for the history information managed by the file 
system 14, and extracts an access history about the 
desired file (step S1 1). 

[0091] Based on the extracted access history infor- 
mation, the access management module generates the 
image of an access history icon visually representing 
the access history (step S12). 
[0092] Preferably, the access history icon has a 
form which time-sequentially represents a history of 
access to the file and which enables visual recognition 
of the contents of the access history, such as reference 
to and modification of the file, and a temporal change 
pattern of an access frequency. 
[0093] Rg. 3 shows the image of the access history 
icon in the first embodiment. As shown in Fig. 3, the 
access history icon is a rectangular image having a hor- 
izontal axis as a time base. The upper half of the access 
history icon from its time base is used to indicate a his- 
tory of changes in the file, and the lower half is used to 
indicate a history of referring to the file. The access 
management module refers to the history information 
extracted from the file system, and puts a modification 
history mark at a position corresponding to each time 
the file is modified and/or a reference history mark at a 
position corresponding to each time the file is accessed. 
[0094] The form of displaying the access history 
icon is not always limited to the image shown in Rg. 3, 
but may be any type of icon which indicates the access 
history along its time base and which enables visual 
recognition of temporal change patterns of the access 
history and the access frequency. For example, the ver- 
tical of the icon may be set as the time base, instead of 
the horizontal axis. The scale of the time base and a 
period in which the time is displayed on the icon are 
arbitrary and may be user-programmable. 
[0095] After generating the above-described 
access history icon image, the access management 
module displays the icon image in the vicinity of the cor- 
responding file icon on the desktop (step S13). 
[0096] Concerning the form of displaying the 
access history icon, the access history icon may be dis- 
played to be pop-up when the mouse cursor is posi- 
tioned on a certain file icon on the desktop, and may be 
always displayed while each file icon is being displayed 
on the desktop. 

[0097] Rgs. 4A and 4B show that, when the mouse 
cursor is positioned on one file icon, a related access 
history icon is displayed to be pop-up. 
[0098] When the user moves the mouse cursor on 
the desktop and the moved cursor enters an area for 
displaying the icon of predetermined file "holosig.pdf", 
the access management module is activated (see Fig. 



4A). Then, an access history icon that describes an 
access history on the file appears in the vicinity of the 
file icon (see Rg. 4B). 

[0099] Rg. 5 shows that access history icons are 

5 displayed with a plurality of file icons displayed on the 
desktop (or an "Explorer" window in Windows 95/98). 
[0100] As in the case shown in Rgs. 4A and 4B, in 
the case where an access history icon is displayed to be 
pop-up only when being required, it may be displayed 

10 so as be superimposed on the file icon. Conversely, as 
in the case shown in Fig. 5, in the case where the 
access history icons are always displayed, it is prefera- 
ble in visual recognition of the file icons to dispose the 
access history icons so as not cover the file icons. 

15 [0101] In other words, according to the first embod- 
iment, the user can not only visually recognize each file 
icon on the desktop screen, but also intuitively grasp 
access and modification histories of the file and their 
temporal change patterns at a glance. For example, by 

20 visually and easily obtaining file-related information 
such as the fact that ."this file has been frequently 
referred to since a week ago", the information can be 
used as an effective key for file accessing. 
[01 02] In a modification of the access history icon in 

25 the first embodiment, by using the mouse cursor to 
search the rectangular display area of an access history 
icon, and clicking the desired modification history mark, 
a file modified corresponding to the date and time can 
be called. Rgs. 6A to 6D show a series of operations on 

30 the desktop screen which is related to the modification. 
[0103] When the user moves the mouse cursor on 
the desktop screen to enter an area for the icon of pre- 
determined ' holosig.pdf, the access management 
module is activated. As a result, the access manage- 
rs ment module generates an access history icon related 
to the file, and displays the generated icon so as to be 
superimposed on the file icon (see Rg. 6A). 
[0104] When the mouse cursor is operated in the 
rectangular display area of the access history icon, 

40 data-and-time information corresponding to the position 
of the cursor is displayed to be pop-up (see Fig. 6B). 
[01 05] In the rectangular display area of the access 
history icon, by using the mouse to click a predeter- 
mined modification history mark and/or an reference 

45 history mark, the file icon is front displayed to be pop-up 
(see Fig. 6C). It is required that the pup-up file icon be 
not the present entity of the file but a file entity at a date 
corresponding to the clicked modification history mark. 
[0106] By dragging the pop-up file icon with the 

so mouse, the file entity can be extracted as an icon from 
the desktop (see Rg. 6C). 

[0107] In the above-described modification, a plu- 
rality of file entities exist for a single file name. Thus, the 
number of files and the size of the files are extremely 
55 large, and an excessive load is imposed on the file 
space. Accordingly, it is preferable to employ a tech- 
nique such as compression of file size by recording only 
differences among modified files instead of storing the 
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entirety of the modified file entities. 
[0108] In the Specification of the invention in Japa- 
nese Patent Application No. 1 1-108535 assigned to the 
present Assignee, an information processing apparatus 
and an information processing method are disclosed in s 
which a generated file can be stored so as to be corre- 
lated to a lapse of time. 

[0109] Next, a second embodiment of the present 
invention is described below in which the present inven- 
tion is applied to a computer system in distributed com- to 
puting environments. 

[01 10] Fig. 7 shows the structure of a network com- 
puting system 100 (in the distributed computing envi- 
ronments) according to the present invention. In the 
second embodiment, on the Internet as a wide-area and 75 
open network, a large number of computer systems are 
connected to one another in accordance with the 
TCP/IP protocol. 

[0111] On the Internet, a resource-providing space 
(called "WWW") for providing information resources is 20 
constructed. 

[0112] The resource objects provided in the WWW 
resource space are hypertext documents described in 
the HTML In other words, the WWW provides a hyper- 
linked resource space formed by mutual relationships 25 
among linked HTML documents. On the Internet, vari- 
ous resource objects including the HTML documents 
are identified based on a type of address information 
described in the form of a URL. 

[0113] Some computers on the Internet operate as 30 
WWW servers 1 1 0, and offer service of providing HTML 
documents as resource objects. Some computer on the 
Internet operate as WWW clients 120 that each request 
WWW resource objects. In the WWW space, resource 
accessing is performed in accordance with the HTTP 35 
protocol, as is widely known. 

[0114] Each of the WWW servers 1 1 0 is actually a 
general-purpose computer system that executes sever- 
use applications. Each of the WWW clients 120 is actu- 
ally a general-purpose computer system in which a 40 
"user agent" (called a "WWW browser") performing 
resource accessing instead of the user is activated. 
[0115] A WWW browser is provided with "Location 
Box" that allows a user of each of the WWW clients 1 20 
to input the character string of a URL with keys for 45 
requesting the accessing of the desired WWW page. 
The WWW browser tries to acquire the requested 
WWW resource object, that is, an HTML document by 
accessing a predetermined one of the WWW servers 
110 in accordance with the input URL. The WWW so 
browser analyzes the downloaded HTML document and 
generates a WWW page (also called "home page") 
screen. 

[01 1 6] The WWW browser displays a display object 
such as a character string or an image in which informa- ss 
tion of link to another WWW resource object is embed- 
ded, as an "anchor", in the form of a hot spot. By using 
only an intuitive operation such as clicking the anchor, 



the user can issue a request of access to a link destina- 
tion, thereby freely searching the WWW resource 
space. 

[0117] For preferably realizing the present inven- 
tion, it is preferable that each of the WWW servers 110 
have not only a function of owning and providing HTML 
documents as WWW resource objects, that is, WWW 
pages, but also a function of recording information on a 
history of access to each WWW page. The history infor- 
mation includes access times and access attributes (in 
other words, reference only or modification). In the 
example shown in Fig. 7, the fact that document "rekim- 
oto.doc" in directory "home" was accessed for writing at 
06:20:30 on June 1 9, 1 999, and the fact that file "abac" 
in directory "home" was accessed for reading at 
06:21 :56 on June 19, 1999, are recorded as the access 
history information in the file space. 
[01 1 8] The function of recording a history of access 
to WWW pages is standard on widely used applications 
for WWW servers. 

[0119] Fig. 8 shows coordinated operations per- 
formed between each of the WWW servers 110 and 
each of the WWW clients 120 in order that the WWW 
browser may acquire access history information about 
each access information on WWW pages. 
[0120] The user of each of the WWW clients 120 
requests acquisition of a WWW page by using keys to 
input a URL in the Location Box on the WWW browser 
screen, or using the mouse to click the desired anchor 
in a WWW page displayed on the WWW browser 
screen. 

[0121] When the WWW server 1 10 receives a mes- 
sage of the page request, the WWW server 1 10 extracts 
a corresponding resource object, namely, a WWW 
page, from its local disk in accordance with the descrip- 
tion of the URL character string. It is not always required 
that the corresponding WWW page be owned by the 
WWW server 110 which receives the page-requesting 
message. The WWW server 110 may request another 
WWW server (not shown) to provide WWW pages. 
[0122] The WWW server 110 searches the above- 
described history information about its managed WWW 
pages, and extracts an access history about each link 
destination which is embedded in the acquired WWW 
page. The WWW server 1 1 0 embeds a script for dis- 
playing an access history icon in a portion of HTML 
source codes constituting the WWW page, which 
defines the anchor display of each link destination. The 
script is a text-format description of a process for con- 
trolling software to execute steps. The script is com- 
monry used on an application or an OS to automate a 
series of processes as a combination of operation steps 
controllable by an end user. 

[0123] It is preferable for the access history icon to 
have a representation form which time-sequentially indi- 
cates a history of referring to a link destination and 
which enables the user to grasp histories of reference 
and modifications to the link destination as time-series 
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change patterns at a glance. For example, the repre- 
sentation form may be an icon image as shown in Fig. 3. 
In other words, the access history icon is a rectangular 
image having a horizontal axis as a time base. The 
upper half of the access history icon from its time base 5 
is used to indicate a history of changes in the file, and 
the lower half is used to indicate a history of referring to 
the file. The access management module refers to the 
history information extracted from the file system, and 
puts a modification history mark at a position corre- 10 
sponding to each time the file is modified and/or an ref- 
erence history mark at a position corresponding to each 
time the file is accessed. 

[0124] The script for displaying the access history 
icon may be described in a script language such as is 
JavaScript or JScript. A technique in which a script for 
displaying an icon is automatically generated based on 
a history information and is embedded in a correspond- 
ing portion of HTML source codes is realized using the 
known art in the computer industry. 20 
[0125] The WWW server 1 10 at the receiving end 
responds to the WWW client 120, which has sent the 
request, with the WWW page in which the access-his- 
tory-icon displaying script is embedded. 
[01 26] The WWW browser of the WWW client 1 20 25 
analyzes the received WWW page and displays the 
page on the screen. On the WWW-page displayed 
screen by the WWW browser, service unique in the 
present invention, which uses access history icons, can 
be provided. 30 
[0127] Each access-history icon may be displayed 
so as to be pop-up when the mouse cursor is positioned 
on each anchor on the WWW-page displayed screen, or 
may be always displayed for each anchor while the 
WWW page is being displayed on the screen. as 
[0128] Figs. 9A and 9B show that, when the mouse 
cursor is positioned on a predetermined anchor, a cor- 
responding access history icon is displayed so as to be 
pop-up. 

[0129] The example shown in Figs. 9A and 9B is an 40 
application of the present invention to a bulletin board 
system (BBS) on the WWW. in the BBS, an anchor is 
normally assigned to each topic (e.g., this form is 
employed in one of famous BBSs on the WWW, >ahoo's 
BBS "message.yahoo.co.jp"). A user can trace a link by 45 
selecting an anchor based on the name of a topic. 
[0130] When the user of the WWW client 120 
moves the mouse cursor on the desktop and the mouse 
cursor enters predetermined topic "000000000000" 
(see Rg. 9A), the embedded script is activated, so 
whereby an access history icon that represents an 
access history about the file appears in the vicinity of 
the file icon (see Rg. 9B). 

[0131] Rg. 10 shows that, in a period in which a 
WWW page is displayed on the screen, access history ss 
icons are always displayed for anchors in the WWW 
page. The example shown in Rg. 1 0 is an application of 
the present invention to a BBS on the WWW similarly to 



the example shown in Rgs. 9A and 9B. 
[01 32] It has been difficult to make a search for and 
a selection of information dependent on trends about 
many users (participants in discussions) on the WWW, 
such as "recently controversial information" and "dis- 
cussions about topics in which many people are 
recently interested", that is, information dependent on 
reference histories. Conversely, according to the tech- 
niques shown in Figs. 9A and 9B, and 10, history infor- 
mation is displayed in the vicinity of an anchor 
corresponding to each topic, whereby a time-series 
change pattern, for example, at what frequency each 
topic is referred to and/or updated, can be grasped at a 
glance. 

[0133] The method according to the second 
embodiment may be applied to other types of services 
provided in the WWW resource space. For example, 
also when the user needs to reach a product-related 
WWW page from a WWW page about company infor- 
mation, popular goods and their freshness can be visu- 
ally recognized using displayed access history icons as 
keys. 

[0134] According to the second embodiment, the 
user of the WWW client 120 can not only visually recog- 
nize reference information represented by an anchor on 
the WWW browser screen, but also intuitively and pre- 
cisely grasp, at a glance, an access history and a mod- 
ification history about a WWW page as a link 
destination represented by the anchor. For example, by 
visually and instantly obtaining a history of updating, 
such as the information that "this WWW page is 
updated every three hours', the obtained information 
can be used as an effective key for searching the WWW 
resource space (i.e., "net surfing") 
[0135] Next, a third embodiment of the present 
invention in which the present invention is applied to a 
television program in accordance with a digital data 
broadcasting method is described below. 
[0136] Rg. 11 shows the schematic structure of a 
television broadcasting system 200 which serves for 
realizing the present invention. 

[0137] The television broadcasting system 200 
includes at least one broadcast server 21 0 (for provid- 
ing broadcasting service) and receiver/decoders 220 
(for receiving broadcast contents). The number of the 
receiver/decoders 220 corresponds to the number of 
ordinary homes and is actually uncountable. In Rg. 1 1 , 
for brevity of drawing, one broadcast server 210 and 
one receiver/decoder 220 are only shown. In realizing 
the present invention, broadcasting waves may be 
either type of terrestrial waves and satellite waves. The 
form of distribution may be not only not a method by 
radio but also a method by wire. 
[0138] Digital data for data broadcasting are multi- 
plexed with real-time video and audio information (here- 
inafter referred to as "real-time audio-visual (AV) data") 
constituting the main part of a broadcasting program, 
and the multiplex signals are distributed as broadcast- 
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ing waves in accordance with a predetermined format 
from the broadcast server 21 0. 
[0139] At each receiver/decoder 220, the received 
broadcasting waves are processed for selection, and 
are digital-modulated. The modulated waves are sepa- 
rated into real-time AV data and data-broadcasting 
data. From the real-time AV data, pictures and sounds 
constituting the main part of the original broadcasting 
program are reproduced. The data-broadcasting data 
are computer-processed to generate data for displaying 
data broadcasting. 

[0140] On the television screen, the picture consti- 
tuting the main part of the broadcasting program and 
display data generated by the data broadcasting are 
displayed so as to be superimposed on each other. 
[0141] The data for data broadcasting includes not 
only a function of an electronic program guide (informa- 
tion indicating a broadcasting schedule and program 
names) but also a VCR-recording reservation function. 
[0142] In the third embodiment, rating data 
obtained for each program is used as one of the con- 
tents of the data-broadcasting data. As a result, on the 
television screen, in addition to the main part of the dis- 
played program, a plurality of programs (channels) are 
displayed in the form of icons. Each icon indicates a 
change pattern in the program rating during a predeter- 
mined period in the past (see Fig. 3). 
[0143] Concerning the rating of each program, the 
broadcast server 21 0 independently sets a number of 
rating monitors, and uses the results of detection from 
the monitors. Also, program-rating data, obtained from 
an external program-rating search company, may be uti- 
lized. The rating of each broadcast program is a value 
representing the number of times the resource object as 
a broadcasting content is accessed, or an access fre- 
quency. The program rating is varying time-series data 
as its property. 

[0144] Rg. 12 shows a television picture displayed 
by receiving the data broadcasting. As shown in Rg. 12, 
the television picture is divided into a display area for 
the main part of the broadcast program and a display 
area for data-broadcast information. In the display area 
for data-broadcast information, a plurality of channel 
selector buttons. On part of each button, the corre- 
sponding access history icon is also displayed which 
represents a program-rating change pattern of a pro- 
gram broadcast on the channel during a predetermine 
period in the past. 

[0145] Viewers can visually recognize the most 
popular program among a list of the present programs 
being broadcast, and can easily select the channel. 
[0146] In Japan, digital satellite broadcasting is in 
the process of being standardized under the leadership 
of (Japanese) Association of Radio Industries and Busi- 
nesses (ARIB). The data-broadcasting data can be 
described in a markup description language such as the 
Extensible Markup Language (XML), the employment of 
which is discussed in the standardizing process. 



[0147] The present invention has been described 
with reference to specific embodiments thereof. How- 
ever, it is obvious that those skilled in the art can modify 
the embodiments or can make a substitute for the 

5 embodiments within the scope of the present invention. 
In other words, the present invention has been dis- 
closed in terms of preferred embodiments, and should 
not be limitedly interpreted. For understanding the 
scope of the present invention, the following claims 

io should be considered. 

Claims 

1 . An access-history indicating method for indicating a 
is history of access to a resource object on a compu- 
ter screen, comprising the steps of: 

(a) sequentially recording the history of access 
to said resource object; 

20 (b) generating an access history icon time- 

sequentially representing the history of access 
to said resource object; and 
(c) displaying, on said computer screen, the 
generated history information so as to be cor- 

25 related with the icon of said resource object. 

2. An access-history indicating method according to 
Claim 1 , wherein the access history icon consists of 
a time base and a mark representing each record of 

30 access which is disposed at the corresponding 
position on said time base. 

3. An access-history indicating method according to 
Claim 1 , wherein the access history icon is formed 

35 by determining whether each record of access to 
said resource object represents a reference to said 
resource object or modification of said resource 
object, and disposing a reference history mark 
and/or a modification history mark at each corre- 

40 spending position on a time base. 

4. An access-history indicating method according to 
Claim 3, further comprising the step of executing, 
when one modification history mark in the access 

45 history icon is selected by a user, provision of a 
resource object entity corresponding to the 
selected modification history mark. 

5. An access-history indicating method according to 
so Claim 1, wherein at least one of the steps (b) and 

(c) is activated when a representation of a user's 
interest enters an area for displaying the icon of one 
resource object displayed on said computer screen. 

55 6. An access-history indicating method according to 
Claim 5, wherein said user's interest is measured in 
accordance with the position of a displayed cursor 
movable on said computer screen by operating a 
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mouse. 

7. An access-history indicating method according to 
Claim 1 , wherein at least one of the steps (b) and 

(c) is activated when the icon of said resource s 
object is displayed on said computer screen. 

8. An access-history indicating method according to 
Claim 1 , wherein said resource object is a file in a 
predetermined format processible in a computer. io 

9. An access-history indicating apparatus for indicat- 
ing a history of access to a resource object on a 
computer screen, comprising: 

15 

(a) means for sequentially recording the history 
of access to said resource object; 

(b) means for generating an access history 
icon time-sequentially representing the history 

of access to said resource object; and 20 

(c) means for displaying, on said computer 
screen, the generated history information so as 
to be correlated with the icon of said resource 
object 

25 

10. An access-history indicating apparatus according 
to Claim 9, wherein the access history icon consists 
of a time base and a mark representing each record 
of access which is disposed at the corresponding 
position on said time base. 30 

11. An access-history indicating apparatus according 
to Claim 9, wherein the access history icon is 
formed by determining whether each record of 
access to said resource object represents a refer- 3s 
ence to said resource object or modification of said 
resource object, and disposing a reference history 
mark and/or a modification history mark at each 
corresponding position on a time base. 

40 

12. An access-history indicating apparatus according 
to Claim 1 1 , further comprising a means for execut- 
ing, when one modification history mark in the 
access history icon is selected by a user, provision 

of a resource object entity corresponding to the 45 
selected modification history mark. 

13. An access-history indicating apparatus according 
to Claim 9, wherein at least one of said means (b) 
and (c) is activated when a representation of a so 
user's interest enters an area for displaying the icon 

of one resource object displayed on said computer 
screen. 

14. An access-history indicating apparatus according 55 
to Claim 13, wherein said user's interest is meas- 
ured in accordance with the position of a displayed 
cursor movable on said computer screen by operat- 



ing a mouse. 

15. An access-history indicating apparatus according 
to Claim 9, wherein at least one of said means (b) 
and (c) is activated when the icon of said resource 
object is displayed on said computer screen. 

16. An access-history indicating apparatus according 
to Claim 9, wherein said resource object is a file in 
a predetermined format processible in a computer. 

17. A resource providing method for providing a 
resource object including reference information for 
referring to another resource object, comprising the 
steps of: 

(a) sequentially recording a history of access to 
said resource object; 

(b) generating a command for displaying an 
access history icon time-sequentially repre- 
senting the history of access to said resource 
object; and 

(c) adding the command generated in the step 
(b) to said reference information. 

18. A resource providing method according to Claim 
17, wherein the access history icon consists of a 
time base and a mark representing each record of 
access which is disposed at the corresponding 
position on said time base. 

19. A resource providing method according to Claim 
17, wherein the access history icon is formed by 
determining whether each record of access to said 
resource object represents a reference to said 
resource object or modification of said resource 
object, and disposing a reference history mark 
and/or a modification history mark at each corre- 
sponding position on a time base. 

20. A resource providing method according to Claim 
17, wherein the command generated in the step (b) 
prescribes that, when a user's interest enters a 
piece of reference information on a computer 
screen displaying resource objects, an access his- 
tory icon corresponding to a resource object to be 
referred to by said piece of reference information is 
displayed. 

21. A resource providing method according to Claim 
17, wherein the command generated in the step (b) 
prescribes that, when said reference information is 
displayed on a computer screen, an access history 
icon corresponding to a resource object to be 
referred to by said piece of reference information is 
displayed. 

22. A resource providing method according to Claim 
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1 7, wherein at least one of the steps (b) and (c) is 
activated when provision of said resource object is 
requested. 

23. A resource providing method according to Claim s 
17, 

wherein: 



24. A resource providing apparatus for providing a is 
resource object including information for referring to 
another resource object, comprising: 



25. A resource providing apparatus according to Claim 

24, wherein the access history icon consists of a 30 
time base and a mark representing each record of 
access which is disposed at the corresponding 
position on said time base. 

26. A resource providing apparatus according to Claim as 
24, wherein the access history icon is formed by 
determining whether each record of access to said 
resource object represents a reference to said 
resource object or modification of said resource 
object, and disposing a reference history mark 40 
and/or a modification history mark at each corre- 
sponding position on a time base. 

27. A resource providing apparatus according to Claim 

24, wherein the command generated by said gener- 45 
ating means prescribes that, when a user's interest 
enters a piece of reference information on a compu- 
ter screen displaying resource objects, an access 
history icon corresponding to a resource object to 
be referred to by said piece of reference information so 
is displayed. 



information is displayed. 

29; A resource providing apparatus according to Claim 
24, wherein at least one of said generating means 
and said adding means is activated when provision 
of said resource object is requested. 

30. A resource providing apparatus according to Claim 
24, 

wherein: 

each of the resource objects is a document file 
described in a markup description language; 
and 

the command generated by said generating 
means is a script described in a script lan- 
guage. 

31. A program providing medium for providing, in a 
material and computer-readable form, a computer 
program for controlling a computer to execute a 
process for indicating a history of access to a 
resource object on a computer screen, said compu- 
ter program comprising the steps of: 

(a) sequentially recording the history of access 
to said resource object; 

(b) generating a command for displaying an 
access history icon time-sequentially repre- 
senting the history of access to said resource 
object; and 

(c) displaying the generated access history 
icon on said computer screen so as to be cor- 
related with the icon of said resource object. 

32. A program providing medium for providing, in a 
material and computer-readable form, a computer 
program for controlling a computer to execute a 
resource providing process for providing a resource 
object including reference information for referring 
to another resource object, said computer program 
comprising the steps of: 

(a) sequentially recording the history of access 
to said resource object, 

(b) generating a command for displaying an 
access history icon time-sequentially repre- 
senting the history of access to said resource 
object; and 

(c) adding the command generated in the step 
(b) to said reference information. 



each of the resource objects is a document file 
described in a markup description language; io 
and 

the command generated in the step (b) is a 
script described in a script language. 



recording means for sequentially recording a 
history of access to said resource object; 20 
generating means for generating a command 
for displaying an access history icon time- 
sequentially representing the history of access 
to said resource object; and 
adding means for adding the command gener- 25 
ated by said generating means to said refer- 
ence information. 



28. A resource providing apparatus according to Claim 
24, wherein the command generated by said gener- 
ating means prescribes that, when said reference 55 
information is displayed on a computer screen, an 
access history icon corresponding to a resource 
object to be referred to by said piece of reference 
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